Myocardial and cardiomyocyte stress resilience is enhanced in aromatase-deficient female mouse hearts through CaMKIIδ activation.
The role of sex steroids in cardioprotection is contentious, with large clinical trials investigating hormone supplementation failing to deliver outcomes expected from observational studies. Mechanistic understanding of androgen/estrogen myocardial actions is lacking. Using a genetic model of aromatase tissue deficiency (ArKO) in female mice, the goal of this investigation was to evaluate the capacity of a shift in cardiac endogenous steroid conversion to influence ischemia-reperfusion resilience by optimizing cardiomyocyte Ca2+ handling responses. In isolated normoxic cardiomyocytes, basal Ca2+ transient amplitude and extent of shortening were greater in ArKO myocytes, with preservation of diastolic Ca2+ levels. Isolated ArKO cardiomyocytes exposed to a high Ca2+ load exhibited greater Ca2+ transient and contractile amplitudes, associated with a greater postrest spontaneous sarcoplasmic reticulum Ca2+ load-release. Microarray differential gene expression analysis of normoxic ventricular tissues from ArKO vs wild-type identified a significant influence of aromatase on genes involved in cardiac Ca2+ handling and signaling [including calmodulin dependent kinase II (CaMKII)-δ], myofilament structure and function, glucose uptake and signaling, and enzymes controlling phosphorylation-specific posttranslational modification status. CaMKII expression was not changed in ventricular tissues, although CaMKIIδ activation and phosphorylation of downstream targets was enhanced in ArKO hearts subjected to ischemia-reperfusion. Overall, this investigation shows that relative withdrawal of estrogen in favor of testosterone through genetically induced tissue aromatase deficiency in females modifies the gene expression profile to effect inotropic support via optimized Ca2+ handling in response to stress, with a modest impact on basal function. Consideration of aromatase inhibition, acutely or chronically, may have a role in cardioprotection, of particular relevance to women.